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¯
" ’ " " ¯.Project Description:. so.me.o~th.emost �ontenti0us.rest0ration issuesin.the Bay,Delta
re~,’01ve aroUnd ~elenium (Se) �on~inati0n. Selenium has. b~n implicated.:in numerous¯ cases.
~f ~.ept~odu,ctive failure and lossof~fish,waterf0wl and Crustacean ulations Ref. 94 - In
Bay-DeRa~ Se Concentrations highenough ~6.cause such damage occur.in sturgeOn~.divingducks~

¯ " ’. ¯ " " resolution of selenium-related issues~.uninformed restoration de~iSions,could .worsen Se. . ¯ "

S~ei:iation diffei-s arnohg, the potential ant~0po~enic sources ofse input.totheBay-Delta::- .... "
¯" Selenium can occur, in high concentrations in a~rieultural irfi~ition drainage, Which is discharged

.tO the. Bay-Delta from the. San J0aquin River:. . Selenate (.Se(¥!)) is)~.eprincipa!.dissol.~ed form in
.thissource :(and in tlie Sacrimento.Rive~’);.particulate forms:can ~nc!ude. elemental Se.(O):(Ref; I).
l~e fineries.are ano~.herimportant sou~’ce~..Their waste ~vaters:in~Idd~ a.high percentage of.,
d̄iss01,)ed s.el~ni~ei’(S,eiiV~)).. *Vitkih-theBaY ~h~s Se(.iV) is efficiently" convened to pariieulate ."

¯ " " . . 0r_,zano seiei~i~e ...by.biqlo, gi.c~! uptake (Zig,. 1), Dissolved organic selenide (se(a!!)) isregenerated.
ifitemallv in .the.B~iy-.Delta and biOgeochemiCai r~actions:in ,the.wa~ei, column can generate. ¯ ’ ’.
paniculate: Se .(IV+.-v. !), ,T, hese f0mis...ate indica~iye..:0f recycled .Se.(e.g:.from.Sediments): (Ref. ¯3):
Thus, dete,’-min~tionS of Se fluxes aiid speciation from-: rivers., effluehts and poi:elwatersi..,.. :, .

.... acc0mpani~db~ Se. dgte~."inati0.ns With.in thel.e~osy~tem at..diff~renti:time~, allol, Vs.deteianinati0h
of the sources of se ’~t0 .the Bav-Del.ta.:,        . Eachfo .rm of Se also.has a.different biological avail~.bility

’ (Refvil.4!,. Quantita(.i.~;"e Undex:.standing ofhow changes.!8 form:affect"Seuptake, by:critieai.sp+cies..
’ .a":llox~ s irfferei’ices about the biol0~i.cal si_,z.nificance Ofthe different sources..:. Selenium ma,kn:ifies
i~ tt:e food web )as plant~ ar.e.ea~en b,v.theifeonsumers and consumers are eaten b~ theirpredat0r~;.

..~Re~-~!14~2.7)-i:Yhe highest.ti’ophic level Species are.the¯first to.be:threatened. :Howeveri,:.all. .....
pr:edators do r;o~..appear, to.be eqtially at fisk~ perhaps because theefficienev of Se transfer-differs

¯ ~ . ~ .. :: . Seleniura isgue~ are also chan~ingin complex ways. Refineri’es are redueingth~irse~
. .dischai’~es~ but contamination has worsened inclams (a �fitieal link to the.threatened predators in

. . . the.:fo0.d web)(ReK !.O)(Fig. 2), and pct:haps in sturgeon a.nd divingd..ucks,.:(Fig. 3)~. The:’~a~es
:0.f thereCent increased-in contaminati0nare not known,, but eould inv01v~.: bioiogieal processe.s.:

Speciatir~’of Se.may be changing)~"physiCal i-n!flu~t~ees.. (e.g; ~oiitam~ation.may inereasi~..at]ow~r."
ri~,;er inflo$~,:s)or changing inpu.ts (e.g. inereasedlagfi. "cultural inputs). Wh.erebomple~ faetbi-s: . i...
inter~i&tin .chan2ing circu]’n~tances,ilmodels~:an aid undergtanding 0f.isSt~es and.~an project :.~ : :..

We ai’e’.pr0Pb~ing a substa~tial, uniquely, integrated,eco~ystemevaiuation 0fSe i~’the " ..
O BayTDelta,that willlend itse!.f to developing models use .fu! in Se management strategies. The ..
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- ¯ Dete~ninatioa of hf,.v eh~n_,zin.~ sources"might at’t~ct .....
: ’ " ’ - consumers4.bivalves and ~:0pepods) Under differd, nt.ti-’,,~er" " .........~ - "

-̄ - -..¯ .Linkage:of.Se concentr’dt.i.onsinprima~ �onsume~’s.:to uptakeby predators and int’e~e~ces.
¯ .. - !...    about:.xh~, potential for adverse, effects on Sturgeon~.divihg. ducks,.StHisedbassanddelta ~melt) ¯

.. -.) A dite.ct..determination o.:f.Wheth~t~.Seaffects repr0dtlctioia"and deS’elopment in"~mrge0r£.3" -
- i .... ’ " )M0de!s;developed from the.ahoy.e, that can forecast.outt:omesofalternad~,-8 Se" .:

:: .. ,. ’. remediation/restoration.st~ategie~ 0t.e~n.evaluate"tiie status 0f.Se issues: " -" " " 3" . .
ag tu ~:hanees ins, , " ., ). A baseline. 8.fmonit0r.ing data.: ai~ist~:hieh .to e:~’aiua’~e ~ re. e e.ontamination.

.... . . : ¯ . : . App~oachlTasks/Schedule~ The. studY.will be conducted over three yearsiKivers’and
et’fl uerit~, will be samp.led :monthly tO. det~rmine:.Se inputs (Fi~. ~,4).:....Concen~Pati~i.is and

, .. ¯. ¯ sub(~ellular. . .    . . .distributi°ns.         . .,: . 0f’. . Se.wi.ll.... be determined in clams and spe~i~ati0n ~,ili"be:. deterrhined, in
" ’ " "    water:and suspended: part:iclesat.high, river, flow and low river, fl0w e~ich;:yeai-. These:data’~;vHl .

He!p identifyspurees .of~Jnpm.(from,speciationSign~ttires) andSe-trends in.t.i~e:fo0~d(elams) 0f
b0..ttomfeeders. like:.sturgeon.and divingdu~ks:’ PorewatetSe Wil[be anal.y~ed to d~termine:. .

..      recycling from Sediments. Shai:lbw’.:Weter"habltat willbesu’rv~yedifi, sui~i~n. BaY iindin theDElta:

Using: radi0t,racer protoc0ls(Ref.-i.~,,’i6)~ thebiolOgieal.availabiili~ 0feaehof the.
jmportant.’dissolved and paniculate forms.of Se.in the.Bay:Deita Wili-~e expe~mentally :.... .

¯ ~-i.. ev~:li~aied (Fig. 5)::M0del:~.w-iii-:be de~eloped, from, the~e St:Udie~,.to prediet~ebioaeeu~uiati0n
¯ , under dit’fet;eat inpiat,.~conditifns iiidams, copep0.ds andib~sters,(a p0temia! husba.nd~ iffa "

¯ .-i "    . ’ restored.- ecosy~tem.): ,We. willl, determine tropbie ttanSferot’Se fromeopepods, to.. striped, bas~
lan,"ae.and:tlie mid:-trfphie,level fiSh,Menidia menidia;afidfrbr~.:etamsto."~tur~efri’..Model ¯ . ¯

projections .,,vil!.?be co.mpated.to: field.data.:colieCted fibo~’e and t~ se cdnEentia’~ionsdetermined ih
. . ,. ... ~..-st.r.ip(d:.bass~:.smelt. aiadStUrg~On..as,part.0f amereury:.eYc!ing st~.~ being Proposed, b~. USGS. "
.... . .. Effects 0f. Se.trophic. ,transfer:on.. ., .. development.       , of.sturge0n.       .       . e_,zgswill, ,also. be.~viiluate&.    ’ ’" ’ii"
" " " " .., .. ,:>Iustifieation/Budget/.Qualifi¢’afions/C’oordinafi.on:’simpie eliminad0h iSfaii.s0uree~ Of.

!. : se input.it"o, d:ie"Bay~Delta, is not feasible (even:ifi~ weretechnieallyp0ssible)~:partlv because no .
.. . " con’,:incing !nte~atedview,.(~.xists ot~the"signifieanee 0fthepr’0blemahd i(s different-s0ur8es~’
.... .. We.are proposing to:w0rk with CA£FED to,resolve knowledge gap, s and use mo.dels afd"

monitoring.to aid management o~’S~.¢ontroVersies.thatmight.im~ede the.re~orati0n procesS. The.
’ Pl’s,ha.v-e,:stature, Subs~antialexp~tSehee"andno vestedinterests in.the I0eal Se issues. This studyl

Will bri.nglto bea~-.theirspe¢i,fie:exl~erienee g, rith.Se;.afid the,Ba~Dei~t~ :It ~iii ta~e advanta,~ of’ .,i.

:..-.. 10,cal.uSGs infr~stru, d.mre"andmat(~hinggup~frt~ D~:. Cu~er-,and Fisher are:re~:ent t~eci,p,idt~’tS 6f ~i :
¯ secyeling ih.iheSF Ba:v:."Wd.~reiaskingCALFED to b~ild 0n,ihe bppormhity provided bythe

. .. :fundamenta!. NSF and. USGS reseai~�ih,,!and Supp0i’t,arelated ~m~ydirectly appl!ed tO qf.e.stions:or
: Se impacts On restoration:of..the Bay~Del~a; We willcoordinate this study.With.othd, r programs"

.:- fufided byCALFED, e, sp.ecially including other USGS pr0p0sals:..Weare requesting from.
(SALFEE), spread,0ver.three;years,.~i total of SI;588;709~             : "-"     ’
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